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(54) MOISTURE RESISTANT STRUCTURE OF MODULE CIRCUIT 
(57)Abstract: 

PURPOSE: To provide the entitled moisture resistant 
structure of a module circuit capable of securing the 
moisture resistance almost without changing the electric 
circuit characteristics of strip line easy to form a high- 
frequency circuit. 

CONSTITUTION: Within the entitled moisture resistant 
structure of a module circuit, a strip line 2 of a module 
board 1 having a high-frequency circuit and a high- 
frequency device is to be covered with a water repellent 
porus film 3 in apparent (air bubble containing state) 
dielectric constant of not exceeding 2.0. 



P 1 



V 



LEGAL STATUS 

[Date of request for examination] 1 8.03.1 996 

[Date of sending the examiner's decision of 1 6.06.1 998 
rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3080453 

[Date of registration] 23.06.2000 



http://www1 9jpdLncipLgo.jp/PA1 /result/detaii/main/wAAANHa0 1 vDA4051 60558... 2007/02/27 



Searching PAJ 



2/2 s<— V 



[Number of appeal against examiner's decision 10-01 1 1 28 
of rejection] 

[Date of requesting appeal against examiners 16.07.1998 
decision of rejection] 
[Date of extinction of right] 



http://www1 9 jpdLncipi.go jp/PA1 /resuit/detail/main/wAAANHa0 1 vD A405 1 60558... 2007/02/27 



JP.05-1 60558.A [CLAIMS] 



t/t 



» * NOTICES * 

J?0 and tmi &t® not respcroibla far sny 
dasages caused by tba use of thi& translation. 

t.TWs document has been translated by computer. So tho translation may not reflect the original 
precisely. 

2. **** shows the word which can not bo translated. 

3, !n the drawings, any words are not translated 



CLAIMS 



[Claimfe)] 

[Claim 1] Stripltn© of a module substrate which has a high frequency circuit and a high frequency 
device Moisture-proof structure of o modular circuit where an apparent dielectric constant is 
characterized by #*****-ed with 2.0 or less water-repellent porosity film. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the moisture-proof structure of the 
modular circuit used by high frequency several GHz or mora about the moisture-proof structure 
of a modular circuit 
[00023 

[Description of the Prior Art] Conventionally, the circuit used by the RF several GHz or more 
consists of a coaxial line, a TORiPU rate line. etc. and is protected from the wiring corrosion and 
the electric property fluctuation by moisture and dew condensation. Moreover, the stripiine on a 
substrate is enclosed in a ceramic container, or a moisture-proof coat is given and it is used 
[00033 

[Problem(s) to be Solved by the Invention] However, it is a difficulty that time and effort requires 
the complicatedness of connection and a TORIPU rate line for circuit formation, and, as for a 
coaxial line, a production cost attaches them highly. 

[0004] On the other hand, although the problem accompanying wiring connection and circuit 
formation is solved a stripiine has the fault of the cost of a ceramic container not turning to a 
high thing and mass production method, when a ceramic container is used. 
[0005] When a moisture-proof coat is given and used, since the dielectric constant of moisture- 
proof coat material is quite larger than air. an electric circuit property is changed sharply. 
Although it is possible to count upon and carry out the circuit design of this property fluctuation, 
it is difficult to always carry out a coat as a circuit design by the thickness of moisture-proof 
coat material, and to control the thickness which is dozens of micrometers by **several 
micrometers. Moreover, when it dews on the moisture-proof coat material of a stripiine, since 
the dielectric constant of water is very as large as about 80. an electric circuit property will be 
influenced greatly and it is not desirable. Although the thickness of 1mm or more is needed in 
order to avoid the effect of dew condensation by moisture-proof coat material, in this case, a 
circuit property electric only at coat material changes a lot, and the case where ft is 
unabsorbable in a circuit design arises. 

[0006] This invention aims at offering the moisture-proof structure of the modular circuit which 
can secure dampproofing. without changing most electric circuit properties of a stripiine with 
easy RF circuit formation. 
[0007] 

[Means for Solving the Problem] As for the moisture-proof structure of the modular circuit of 
this invention, an apparent dielectric constant covers a stripiine with 2.0 or less water-repellent 
porosity film. In addition, the dielectric constant of the appearance in this invention is a dielectric 
constant in the condition that air bubbles, such as air, were included m the hole section of the 
porosity film instead of bulk. 
[0008] 

[Function] In this invention, since the dielectric constant of the porosity film which covers a 
stripiine is close to the dielectric constant of air, an electric circuit property is hardly influenced. 

since a porosity film is water repellence. a circuit can be protected from moisture and 



the modular circuit excellent in a high frequency property and dependability can be constituted. 
[0009] 

[Example] Next this invention is explained to a detail with reference to a drawing. D_rawjngJ is 
the cross-section block diagram showing the moisturaTJroof structure of the modular circuit of 
one example of this invention. 1 is the module substrate with which the conductor layer was 
given to the rear face, and. as for a stripiine and 3, an apparent dielectric constant of 2 is 2.0 or 
less water-repellent porosity film. 

[0010] This porosity film 3 can be formed through the coating material of a silicone system or a 
fluorine system if needed on a stripiine 2. 

[0011] The dielectric constant of the above-mentioned appearance is gathered for porosity films, 
such as polytatranWoethyleno {PTFE), polyethylene (PE), polypropylene (PP). polystyrene (PS) 
and these isomers, and a copolymer of these monomers, as an example of 2.0 or less water- 
repellent porosity film, for example. 

[00121 Since it wilt come to affect an electric circuit property as a dielectric constant (dielectric 
constant of the film in the condition that air bubbles were included) of the appearaneo of these 
porosity film if 2.0 is exceeded. 2,0 or less are required and it is 1.5 or less preferably. Although it 
ts based also on the dielectric constant of an early film in order to attain this dielectric constant 
as porosity, 5 - 90S is required 

[0013] 0.1mm or more is required for the thickness of these porosity film, and the range of it is 
0.5 to 2.0mm preferably. In less than 0.1mm. the case where effect of dew condensation water 
cannot be removed arises. Even if it exceeds 2.0mm, a circuit property is hardly influenced, but 
in order to perform high density assembly, it is desirable not to exceed 2.0mm. 
[0014] Next although the moisture-proof structure of this invention is explained still more 
concretely based on an example, this invention is not fcmtad to these. 

[0015] Band rejection filter Sand with which the dielectric constant with a thickness of 1mm was 
respectively formed ort the alumina ceramic substrate in these, using GoreHtex SURRUMU 
(porosity PTFE: Japan Gore-Tox make) of 1.2 and 1.6. and the porosity polyethylene film of 1.5 
83 an example 1 . porosity film Rejection It laid on the circuit of Filter (BRF). and it prepared so 
that a BRF circuit might be covered, where it pressed lightly and air bubbles are included In 
addition, what was constituted by the microstrip line formed on the alumina ceramic substrate 
was used for the BRF circuit 

[0016] Moreover, for the comparison, 30 micrometers attained to the change of a porosity film in 
sfficone potting material (JCR6143: product made from Toray Dow Coming silicone), and it 
coated 1mm at it. and it was made to harden for 2 hours and 150 degrees C of pieces of a trial 
were produced. 

[0017] Next the electrical property was evaluated by about 10GHz of test frequencies about the 
existence of the waterdrop on porosity film and silicone potting material using each obtained 
piece of a trial, respectively. The result is shown in Table 1. 
0018] 
Table 1] 
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[0019] The thing of this example 1 hardly changed to the loss in early stages of a BRF circuit 
but showed the moisture resistance which does not hove most effects of [ when hanging down 
waterdrop ], and was excellent fri addition, the piece of a trial which coated silicone potting 
material 1mm had loss of a BRF circuit larger than 3dB and the first stage, and the effect of 
[ when hanging down waterdrop ] did not investigate. 

[0020] an example 2. dielectric constant — thickness of Gore~tex SURRUMU (the same as the 
above) of 1.2 0. — it changed with 5. 1.0, and 2.0mm, and pasted up on the BRF circuit through 
silicone potting material (JCR6143). Thickness of JCR6143 was set to about 10 micrometers, 
and was stiffened 150 degrees C for 2 hours. 

[0021] Next the same evaluation as an example 1 was performed using each obtained piece of a 

trial. The result is shown in Table 2. 

[0022] 
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] It hardly changes to the loss in early stages of a BRF circuit like the above-mentioned 
i even when waterdrop is hung down on a porosity film, most of the effect is not 
seen. Moreover, same result was brought when evaluated also about the gap of a Rejection 
frequency. 

[0024] the evaluation substrate which prepared thin film opposite wiring of chromium/gold on the 
example 3. alumina ceramic substrate — using — an apparent dielectric constant — the 
thickness of Gore-tex SURRUMU (the same as the above) of U — 0. — it changed with 5. 1.0. 
and 2.0mm, and pasted up through silicone potting material (JCR6143). Thickness of JCR6I43 
was set to about 10 micrometers, and was stiffened 150 degrees C f or 2 hours. 
[0025] Next, damp-proof evaluation was performed only by the alumina ceramic substrate which 
prepared thin film opposite wiring of each obtained piece of a trial, and chromium/gold The 
condition is DC-Was 5V impression under PCT(Prossure Cooker Test) 121 degree C and 2 
atmospheric pressures, and was investigated by the insulation resistance change by the 
migration of wiring. The result is shown h Table 3. 



[0027] The insulation resistance between wiring the alumina ceramic substrate which prepared 
opposite wiring of chromium/gold in about 10 minutes In the piece of a trial which pasted up tine 
porosity film through JCR6143 to having fallen on wiring to 106ehms. the fall of insulation 
resistance did not take place tin 200 hours. 
[0028] 

[Effect of the fovention] Since the apparent dielectric constant has structure which prepared 2.0 
or less water-repellent porosity film on the RF circuit the moisture-proof structure of the 
modular circuit of this invention has the moisture resistance which was excellent without 
spoiling most electric circuit properties, and does so the effectiveness that it can be used 
suitable for circuits, such as a RF module. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section block diagram showing the example 1 of this invention. 
[Description of Notations] 

1 Module Substrate 

2 Stripltne 

3 Porosity Film 



[Translation done.] 
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